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ABSTRACT

THE FACTORS OF SOLDIER’S LOAD by MalJor Stephen J. Townsend,
Uysa, 111 pages.

This atudy examines the factors that cause or contribute to

the overloading of dismounted combat soldlers in the Army

of the 1990’s. This examination conslders the body of

literature on the subJect, primarily post-Worid War Twa, to

ldentlfy what factors cause soldler’s to carry too much .
welght Into battle.

The goals of the study are to ldentify the causatlve
factors and increase leader understanding of the problem.

From the research, the study ldentifles twelve factors that
cause or contribute to soldler’s overload: Lack of
appreciation of the problem, fear and fatigue, the fear of
risk, the fire load, the drag of orthodoxy, fallures of
disclpline and the enforcement of standards, myths of
peacetime training, the nature of the soldler, lack of
transport, the effects of technology, terrain and weather,
and phyaical conditioning.
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CHAPTER ONE
INTRODUCTION

We all knew we were carrylng too much welght., It
was pinning us down when the situation called for us to
bound forward. Th? equlpment had some of us whipped
before we started,

PFC Hugo DeSantis

Co. E, 16th Infantry
Omaha Beach, 1944

We attacked to secure the alrhead. We were |lke
slow moving turtles. My ruck weighed 120 pounds.
American Alrborne Soldler
Grenada, 1983
One of the tenets of Army doctcine In Fleld Manual
100-5 Qperations is aglility. This quallity, as much mental
as physical, gives us the ablllty to react more quickly than
the enemy and to selze the Inltlative, For dismounted
soldlers, agllity ls defined as a comblnatlion of strength,
speed, reactlon time, and endurance .3 Agllity enables our
soldlers to decice, move, and fight faster than the enemy.4
However, the comments of the two soldlers quoted above seem
Lw indicate that we have not made much progress with regards
to tactlcal agllity In the forty vears between Omaha Beach

and Grenada.




This study examlnes a cruclal component of agllity,
the soldler’ load., Speclifically this is a study of the
dynamlcs of a soldler’s load--What factors cause or
contribute to the burden of our Infantrymen? Why do our
infantrymen carry too much weight? Is It the fault of
unecducated, lnexperienced, or uncaring leaders? Is It
because "we have to follow Standard Operatling Procedure
(SOP)" or "everyone must be uniform?" What are the impacts
of doctrine and advanced technology?

Today the U,S. Army‘’s published soldler’/s load
doctrine le found as an annex or appendix to several manua:s
on other subjects, Chlef among these are Fleld Manual (FM)
21-18, FootmarchesS and FM 7-10, the Infantry Rifle
Company.s Mention of soldlier’s load gulidance and planning
|s also made in numerous other field manuals and
publications. If the Army‘’s doctrine or guidance on
soldler’s load ls so readily avallable, then why las It that
we st]]l] routinely see, ten years and two wars after
Grenada, soldlers carrying excessive loads durlng training
exerclses and operationsg? Do military leaders, specifically
leaders of light lnfantry, understand the historical causes
of soldier overloading? Are there any new factors

contributing to thls problem?




Higterical Bigkaround
Historlcally, armles have always been interested in
the loads thelr soldlers carrled into battle. It has been
generally accepted through the ages that the heavier the
load on the soldier’s back, the less eftective he ls.

. German historlans note that the Legions of Rome took pains
to lighten the burden of their lnfantry. Great captalns of
history, such as Frederick the Great, Napoleon, and
Scharnhorst, all found 1t necessary to glve personal
guldance as to the packing listy of their troops.7 Others,
such as Philllp of Macedonia and Stonewall Jackson, were
known for their use of llght-traveling Infantry.8

One of the early studles of the soldler’s load was
conducted in the late 1800s by the German Frederick Wilhelm
Institute. The tests measured the ablllity of soldiers to
carry varlous loads in dliffering temperature ranges.9
Another study was undertaken by the Britlish Royal Hyglene
Advisory Committee whlch surveyed soldler’s burdens through
hlatory and publlshgd lts findings In 1922.10 The American
Soldlier-Author Brigadier General S, L. A. Marshall studled
the problem for the U.S. Army as he conducted after-action
reviews and Interviews wlth soldlers and Marlnes during
World War Two.ll

The American Army’s study of the Soldier’s Load has

continued into more modern times. Between 1954 and 1990 the




US Army commissioned and conducted no fewer than flve major
studles of the soldier’s load.!2
The U.S. Army Combat Developments Command (USACDC)
conducted "A Study to Conserve the Energy of the Combat
Infantryman' In 1964.1% The study evaluated several factors
relating to infantry energy expendliture and a primary factor
was for 'd to be the soldlier’s load. The conclusions of this
study \ ¢re consldered to be so important that the Commanding
General recommended:
.+ appropriate Army service schools prepare and present
a continuing program designed to indoctrinate
commanders and NCO’?4ln the effects of overloading the
combat Infantcyman.
This recommendation was approved by the Secretary of the
Army later that same year.
"The Carrying of Loads within an Infantry Company,"
Fubl ished by the U.S. Army’s Natick Laboratories in 19783,
focused on more efficient ways to help the infantryman carry
hls burden. Natlck reviewed the issue of soldier’s load In
detall and made specific recommendations on the capacity of
l|ssued 1oéd-carrylng equipment (LCE)>; the determination of
approprlate locads (using individual physiological make-up as
a guldeline); and how to best distribute and cacry the
load, !5
In 1988 Natick Labs published "Technology

Demonstration for Lightening the Soldler’s Load." This




gstudy examined the possible applications and pltfalls of
advanced technology programs ln reducling the soldler’s

but'den.16

Focus

The purpose of this study ls to ldentlfy the factors
causing soldler overload today. The goal is to increase
leader understanding of the problem and offer some practical
recommendations, deduced from the research, towards solving
it.

With the modernization and considerable
mechanlzatlion of our Army, few soldliers actually carry any
signiflcant weight on their backs into training or battle.
The soldiers stiil doing so often are the Lightflghters of |
the Light Divisions, the Paratroops of the 82d Alrborne, The
Alr Assault troops of the 101st Airborne, the Rangers, and
Special Forces. However, based on mission requirements, any
of our soldliers could find himself in a dismounted combat
sltuation.

The phenomena of the "human pack mule" la limited
almost exclusively to battallon level and below. Those at
higher levels, In most cases, operate primarlly from flxed
sltes or move about the battlefleld by vehicle. Normally
accompanylng our infantryman you will find the small but
sturdy groups of hardened combat support soldlers that
assist our light infantry--the forward observers, the

sappers, Stlnger teams, and the combat medics who are
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equally, L€ not more heavily, burdened.17 All of these
soldiers comprise the group deflined as Dismounted Combat

Soldiers by the U.S. Army Infantry School.18

Questicns

The primary question of this study is: What are the
factors that cause solidlers to be overburdened on today’s
battlefleld? In answering this question thils study wlill
answer several others ag well.

Flrst, what causative factors have emerged from
history and previous study? Thlas study examines these known
factors to determine which among them are still valid and
relevant to today’s army. A second question to be answered

ls what new factors have emerged In more recent tlimes?

Assumptions

Before engaging In this study a few assumptlions are
essentlal to assist |n establishing the boundaries of the
analysis, Flrgt, the results of previous documented studies
on the negative impact of excessive soldler’s loads are
valid. Thls discussion does not attempt to derlive new data
on these effects.

Secondly, the load planning guldance espoused In
these studies, and as official U.S, Army doctrine, Is

accurate and valld., This s'udy will not attempt to

dlacredlt or suggest alternatives to this data.




Definitions

Essential to the common understanding of the
problem, the following terms and definitlons serve as a
common departure polnt for all further dlscussion of this
tople.

Approach March Load. This is the load carried by
the soldier in addition to hls fighting load. It conslists
of the remainder of his variable jtems., In aimost all
casea, It Is carried In an assault pack or rucksack and is t
normally dropped before or upon contact with the enemy.

Combat Load. The flghting load plus the approach
march load. This |s the load the soldler normally has with
him during combat operations and wlth It he can sustain
himself for protracted perliods between resupplies.

Common Items. Those ltems carried or worn by all
soldlers regardless of threat, enviroment or mlission (].e.,
Battle Dress Unlform with boots).

an&lnggngx_ngd. Those jtems of personal and unit
squipment not required for the current operations., Normally
consol ldated and stored at a higher level. This load might
Include spare unlforms, cold weather gear during the warm
months, or antl-armor weapons when the enemy hag no armored
vehicles,1?

Duty load. Weaponry, ammunition, and other
equipment associated with a particular duty positlon and

required to properly accomplish the duties of that positlion
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in any sltuation regardless of threat or enviroment (i.e., a
rifle squad leader carries an M16A2 rifle, some number of
loaded magazines, a compass, and an AN/PRC-126 squad radio
with pouch). Fleld Manual 21-18 calls the combination of
Common Items and Duty Load the Minlmum Locad Conflguration
(MLC).

Factor. One that actlively contributes to an
accompl Ishment, result or process. One of two or more
quantitles that when multiplled together yield a glven
product. Defined in Webster’s II New Riverside Unlversity
Dictionary, 1984.

Flaghting Load., The welght carrled by the soldier
when actually In contact with the enemy. This load conslists
of only those items required to fulflll the tasks of his
duty position durling the contact. This load includes common
ltems, the duty load, and some varlables.

Soldler‘s Load. The welght carcied by a light
Infantryman or combat support soldier engaged in direct
support of a reconnalssance unit, llght infantry company,
battalion, or in some casew, regiment/brigade. This load
includes everything the sclidier wears or carries on his back
and has several components,

Sumstainment Load. This is the remainder of the unit
equipment required to conduct sustalned operations, It ls

normally consolldated at company or battallon level and

transported by vehicle. These |tems are normally dellvered




to or carried by the unit when required for a speclfic
misgion (i.e., grappling hooks needed to assault an urban
area or create a breach). It may also lnclude unit sets
(squad bags) of ploneer tools or prcoctective equipment
(chemical protective overgarments).

Varjables. All other ltems that the soldier carries
(addtions to the MLC). These ltems vary dependent on the
mission, enemy threat, and environment. Examples are:

Night Vision Device (mission), Protectlve Mask (threat), and
Goretex Parka (enviroment). By lts definition, this |s
normally the only component of the soldier’s load that can

be Influenced by the ¢hain of command. 20

Potentlal Prob)ems

There |s almost universal agreement that excessively
lcaded soldlers have a negatlive lmpact on unilt moblllity and
efficlency., For the most part, the cause and effect
relationshlip here |s well understood. The disagreements
occur when we try to determine why our soldliers are still
overloaded after years of correct problem identiflcatlion.

Some will not agree that our scldlers are
overloaded. Stll] others state that nothing further can be
done to lighten hls load. Other difficulties arlse when

examining the varlous components of the combat load,

especlally the duty load and varlables,




Over the years different units have establlshed
various Standard (or Standlng depending on your tralning>
Operating Procedures (SOPs) to simpllfy and standardize
routine unlt functlicns. These exist In most unlts for
set~up and wear of equipment, lssuance of ammunition basic
lcad, and prescribed packing or load lists for rucksacks and
duffel bags,

These SOPs have both positive and negative effects
on the soldler’s load., They streamline troop leading
procecdures, speed routine and recurring actlions, and insure
everyone has a common start point for reference. However,
when the results are soldier’s carrylng equipment they will
not use so all "look uniform" or when leaders direct a
packing list because the "SOP says so," then they lipact the
goldier’s load In & negative way, I will examine this
problem in more detall.

As mentioned previously, one signlflicant problem all
studies of soldler’s load face ls that there ls little
agreement about what can be deleted from the soldier’s |oad
to make it llghter. Summling this up perfectly ls this quote
from the British commission reporting In "The Load Carrled
by the Soldier'":

Everyone agrees that equipment must be |lightened.

But when |t comes to saylng what equipment can be dils-

pensed with, theE? ls endlegs varlety of oplnion. Ave,
there’s the rub.

10




Most Infantrymen h&ve strong opinions on this
subJect based on thelr training and experliences. Gettling
more than two to agree to any speclific recommendation ls a
daunting task. For thlis reason, the primary goal of thils
stucdy ls to re-examine the dynamics of soldler’s load and
to lncrease leader understanding of the subject. The actual
task of making speciflc adjustments to SOPs, unit basic
loads, and packing llsta Is better left to officers and
NCOs leading our unlts In the fleld. Fleld Manual 7-10
states, "There |s no standard solutlon to the problem of
overloading soldiers." It remains a commander’s

remponsibll ity to apply the doctrinal guldelines to lighten

his soldier’s load.22
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CHAPTER TWO
REVIEW OF LITERATURE
...what we want is not a 1ight battalion but a llght
army...such moblllty 18 only to be obtained when the
army le formed of sturdy men, well practiced in peace,
well fed In the fleld, and carrying as regards all

armas a really practical equipment. An aimy which
marches light will also maneuver freely.

Helmuth von Moltke

Thls chapter forme the basis for the thesis and
introduces the reacer to the |lterature examined. The
review was mainly llmited to those works that impact on the
topic of the modern U.S. soldier’s load since World War
Two. In the case of the exceptlons to thls limltation,
sources were used that, !n the oplnlion of the author, were
applicable to the purpose and had signiflcant Information
to offer.

From the current literature in the subject an
initial llst of factors can be ldentified. This llst,

found at Flgure 2, is examined in depth in Chapter Four.

Current U.S. Army Load Dogtrine

The primary consideration |s not how much a
soldier can carry, but how much he can carry wlthout
Impalred_combat effectlveness~-- mentally or phy-
slcally.z




Anchoring the research of the problem of soldier’s
load Is the current U.S. Army doctrine designed to trailn
and gulde the Army’s leaders, Thls doctrine |s contalned
In three basic documents, all of them updated since 1990;
FM 7-8, lnfantry Rifle Platoon and Sguad, FM 7-10, The
lofantry Rlfle Company, and FM 21-18, Foot Marches.

The three manuals are up-to-date and well-
synchronlzed, providing complementary subject Information
pertinent to thelr larger purpose. All three address the
factors of soldler’s load, load management technigues, and
load tralning. A basliec understanding of this doctrine lso
necessary to provide a foundation in the search for the
causes of soldier overload.

Filrst, a soldier can carry approximately 30% of his
body weight and still retain a signlflicant percentage of
his fighting abllity (strength, agillty, alertness,
stamlna). This equates to approximately 48 pounds based on
older cdata showling the average U.S, soldier weighed 160
pounds. The 1988 Anthropometric survey of U.S. Army
personnel showed that the average U.S. soldier welghed
171.27 pounds® and recent data from JRTC shows that the

average lnfantryman training there welghs about 173

pounds.4 These figures suggest that 30% for the average

infantryman means somewhere between 48-52 pounds. For each
ten pounds carrlied over 30%, the soldier logses a

proportional amount (approximately 15%) of his agllity
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(a combination of strength, speed, reactlon time and
encurance).5

Secondly, If a load exceeds 45 percent of a
soidier’s body weight (approximately 72-78 pounds), then he
loses fighting abllity significantly and is at greater risk
for Injury. Thircdly, vigorous load tralning car only
improve & soldier’/s abllity to carry welght by between ten
and twenty percent of the maximum he could carry before any
load tralning. Beyond thle lncrease, there ls no
Improvement In load carryling capaclty, only In risk of
anury.s

Finally, a soldlier can be required to carry
emergency loads of 100 to 160 pounds for short distances,
up to 20 kllometers in a day, for several days. However,
commanders must take precautilons to keep the troops away
from possible contact wlth the enemy; to rest the troops
before committing them to an action; and to be aware that
they are significantly more susceptible to Injury with
these lcads,’

Fleld Manual 21-18 outllines other polnts of our
soldler’s load doctrine. First, the stress of combat
weakens solcdiers and can cause exhaustlion. Soldlers should
be condltloned with heavy loads in tralning but sent Into
battle as lightly loaded as possaible.

Secondly, commanders must not expect thelr men to

carry equipment to cover every contlngency or possible

16




combat slituation. Commanders must accept risk in order to
lighten the load.

Third, commanders are resgponslble for obtaining
transport for the portlons of the load that the soldlers
are not carrying If It will be needed later,

And flnally, so that the soldler lIs confident that
his needs will be met, the commander must ensure that the
logistics system provides what |s needed, when and where

it’s needed.8

Commander‘s Estimate
The dynamic with the first impact on the soldier’s
load is the commander’s estimate. This estimate, using the
acronym METT-T (mission, enemy threat, terraln and weather,
troops, and time avallable) is the first filter through
whlich the soldier’s lcad passes as a commander assssses how

best to conduct a glven tamk.?

Mission

What task is the soldier and unlt expected to
perform at the objective? What munlitions or special
equipments are needed for the task? How much movement will
be involved in the mission? Are means of transportation
avallable?

A force required to conduct an air assault and
subsequent attack agalnst a fortifled position in an urban

area will likely requlire large amounts of ammunitlion,
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particularly hand grenades. The available hellcopters will
enable the commander to conserve the energy of his troops
during movement and to resupply them as they fight.

In contrast, a unit tasked to conduct a search and
attack to find a guerilla enemy in a thlcketed swamp will
probably require much less ammunition but will be forced to

conduct much of lts movement on foot.

Enemy Threat

What enemy capablllities will the unit face enroute
to and at the objective? 1Is there an armor threat
requiring anti-armor weapons? An air threat requiring
man-portable alr defense weapons? Does the threat of enemy
nuclear, blologlical, or chemical (NBC) use require us to
carry or wear protective gear? Should we carry radilo
encryptlon equipment 1f the enemy has no capability to
intercept or monitor our transmissions?

Probably more than any other factor of METT-T, the
estimate of the enemy’m capabllitles require the commander
to accept risk If he |ls to fight light. In almost every
cage there will be more potential threats than the unlt can
protect itgself against. The commander must determine which
threats he (g most likely to face,

In order to leave behind heavy items that are not
llkely to he used, the commander must be satlisfled that hils

enemy is unllkely to employ a capabllity that he may

18




possess. If he does not take this risk, the combat power

of his unit wlll suffer.

Terrain and Weather

What terrain must be negotiated by the unit enroute
to, at, or upon leaving the oblective? What elements of
the weather will the unit have to endure?

A unit required to negotiate a mountalnous area in
freezing conditiona might require special equipment such as
ropes and snaplinks and sweaters or parkas for protection
from the elements. These requirements will differ markedly
from the unit defending a key installation ln a tropical
region.

These two factors, |lke enemy threat, require the
commander to accept risk to stay light. In a desert
reglon, the commander may choose to rely on aerial resupply
rather than force his unit to carry additional canteens,

By doing so, he risks golng without water 1f the resupply
doe= not materialize. In a cold-weather enviroment, a
commander may elect to carry only one sleeping bag for

every other man Instead of each man carrying hls own.

Iroops
The commander must estimate the abilities of his
own unlt to meet the challenges of the mlgsion ahead. What

lg thelr level of physlical conditloning? How much has
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their condition been degraded by previous operatlons? How
much rest and food have they had recently?

Load carrying causes fatigue. Fatigue and the
welght of the burden ltself reduce the abllity of the
soldier to react to the enemy and place him at a
disadvantage when clear thinking and swift action is
requlred.1°

Before combat, commanders can prepare the unit for
the effects of fatigue and fear through tough physical
conditioning with heavy loads, and Instlllling good unit
merale, discliplline, and teamwork. During combat,
commanders can only reduce these negative effects through

strong leadership and by flghtling llght.11

Iime Avallable

How much time ls avallable to prepare for the
mission? An operation that must be launched immedlately
will reduce the unit’s ability to propérly tallor the
soldier’s locad. This can result in overloaded soldliers.
This problem can be mitigated by the use of good unlt SOPs
(although unit SOPs can be a double-edged sword as we wlll
explore In more detall later),

How long will the operation last? If adequate
resources for resupply cannot be obtained, the soldier’s
load will lncrease with the duration of the mission.l!2

The application of the commander’s eastimate

provides the foundation upon which all mission planning and
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preparation, to lnclude the solcdler’s load, |s based. FM
101-5, Staff Organlzation and Operations, lndicates that
other factors, In addition to METT-T, are a part of the
estimate. These factors include the estimates of the staff
and the commander’s perscnal experience and knowledge.
Having reviewed the current doctrlnallframework, '
Chapter Four will examine other factors that impact on
soldier’s load that are not addressed or fully explalned in

doctrine.

Erevioua Study

Since the soldler’s load has been of Interest to
milltary leaders throughout history, especlially In the
nineteenth and twentleth centurles, there ls a good body of
weitten knowledge avallable. However except for specific
studles of the toplc by research institutes, there are few
books devoted speclfically to the topic;: most works
acddress the lssue only as |t relates to other larger toplcs

such as infantry operations or mobillity.

S. L. A. Marghall
One signiflicant exception and a major work In thils
area, ls Brigadler General S. L. A. Marshall’s The
Soldler‘s Load and the Mobility of a Natlon. Flrst
printed in 1949 in various millitary Journals In the Unlted

States and abroad under the title "The Mobillty of One
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Man," It was published for the first time In 1950 and is
devoted entirely to the subject of soldier’s load.!3

This qulck-reading book is based on Marshall’s study of
previous research and his own Interviews of combat
Infantrymen during World War Two and the Korean Conflict.
While Marshall’s methods and conclusions in other research
endeavors have been the subject of some disagreement, this
particular work has enjoyed wlde crlitical acclaim in
milltary circles and |s considered by many to be the
definitlve source on the subject.

Marshall examined the historlcal problem of soldler
overloading and compares it to the simllar problem faced by
soldliers during World War Two. Using graphic examples from
units engaged in both the Eurcpean and Paclfic theaters of
war, Marshall addressed the causes of overloadlng and
suggestead ways at solving the problem. He went on to place
the problem of individual soldier moblllity into a larger
context of the mobllity of an entire nation. ‘

General Marshall addressed a complete spectrum of
causes of scldler overloading. Probably hls strongest
theme |s the lack of appreciation, by tactical leaders, of
the debllitating effects of stress and fear on the average
soldier and its resulting effect on his abllity to carry a
load, 14

Other factors explored by Marshall and examlned in

Chapter Four are: Ignorance of the prublem; the fallure of
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leadership to establish and enforce load guldance; the
consequences of burdening soldlers with excesslve loads of
ammunltion (he referred to them as "fire loads"); a fear of
risk-taking on the part of commanders and thelr staffs; the
nature of the soldler himself; the effects of weather;
lmproper lessons learned from training during peacetime (he
called these the 'myths of peacetime training"); the
lnfluences of technologlcal innovation; and the negative
impacts of the conservative and tradlitional nature of much
military thought and procedure (he called this the "drag of
orthodoxy") .15

S.L.A. Marshall’s work provides the reacer and
student of scldler’s load with an excellent study cf the
subject. His |s a comprehensive treatment that |s alimost
still wholely applicable 45 years later. Marshall’s
conclusions provide us an excellent polnt of departure in
our task of identlfylng the factors affectling the soldier‘s
load in the ’90’s,

Commissioned Military Studles
The soldier’s load has been the subject of regular
and relatively intense study by the various militaries of

the world. A sampling of some of these works was studled

for the purposes of this thesls,




Malocr Lothlan., RAMC

In his 1922 study, "The Load Carried by the
Soldler," author MajJor N. W. Lothlan of the Royal Army
Medical Corps analyzed historical examples to examine
numerous dynamics of soldler physical performance. These
factors included load welght, load composition,
physiological limltations, equipment design and management,
and rate of march.!6

Lothlan reached the conclusion that throughout
hlstory the soldler’s load "...peaks when equipment has
become so cumbersome as to reduce moblillity to vanishing
polnt" and falls agaln when a "wlse commander" intervenes
by lightening the load, "...restoring moblllity, and so
ensuring successa." He noted that thls pattern repeats
lteelf as the load rises agaln during perlods of peace.

Lothlan attributed this Increase to the false
assumptions that the soldier could support the increased
welght In battle; would be better off for having the new
lteme he was |ssued; and If the load was too heavy, some
form of "auxlilliary transport to carry this equipment on the

march" would be avallable.17

Acmy _Combat Develooments Studies
In 1962 the U.S. Army Infantry Combat Developments

Agency undertook a study entitled, "A Study to Reduce the

Load of the Individual Combat Soldier." Its primary

purpose was to determine the equipment the lnfantryman
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needed to perform his misslon ln tropic and temperats
zones, The study, following the Army’s experience in
Korea, was cbviously heavily influenced by the writlngs ot
Marshall and says llttle to contradicet his findings.

Some of the major causes of overloading lncluded
commander’s and staff’‘s lack of awareness of the problem
and the associated lessons of history (the study
recommencled soldier’s load Instruction for all levels of
military educatlon up to and including the War Collmge);
excessive quallity and durabillty requirements for new
equipment; and the impact of tradition and resistance to
change. Other factors noted were lnadequate SOPs; poor
utilization of avallable transportaticn assets; green
troops who carry more than they need when they deploy;: the
trade-offs between killing power (mobility and firepower>
versus troop protectlion; the often poor utillzatlion of
avallable transport assets; and flnally the fact some
weapon systems, by thelr construction and organization,
automatlcally overload their crews.l!8

The U.S. Army Combat Developments Command performed
a follow~up study in 1964 entitled "A Study to Conserve the
Energy of the Combat I!nfantryman." Due to apparent
Ilnactlion on the recommendatlons of the 1962 study, the 1964
version sought to re-energize the system with the specific
purposes of: determine how the infantryman’s load

could be lightenecd; determine the period of time the
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Infantryman should be selfmsufflclent;Idetermlne which
specific items of clothing and equipment were in need ot f
improvement; and determine how the battallon supply aystem
could be made more responsive to the soldler.l?

The study considered the effectsa of durabllity and
tunctional requirements on ltem weight. It recognized that
ltems often had durablllty ratings often much longer than -
thelr expected combat |lfespan. The study also recognized
that the standard practlce of equlpplng the entire army
wlth uniforms and baslc equipment designed for the infantrcy
may be counterproductive, resulting ln lncreased cost and
welght .20

The 1964 study included an excellent discussion of
the tradeoffs and risks between protection and weight., It
recognized that technology was at a crossroads where
replacement ltems could be developed that would have a
simllar or slightly improved protective factor for a great
welght savings or the protective factor could be vastly
improved for a similar item welght.2!

Other outcomes of the study were: formallzation of
the concepts of fighting load and exlstence load; a
recommendation to pursue the development of a |ight (one
pound) expendable protective mask to kept with the soldler
at all times, allowing his M1?7 mask to be kept at the unit

tralins and brought forward when needed; and recommendatlons

to pursue develcpment of a new helmet and body armor using
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lightwelght composite fiber technology (this recommendatlion
eventually déveloped Ilnto the Kevlar helmet and Jacket worn

today>.22

Natliclk Research, Development, and Engineering Centec

In 1973 the then U.S. Army Natlck Laboratories
{hereafter referred to as Natlck) published "The Carryling
of Loads within an Infantry Company." The purposes of the
study were to study the capacity of avallable load carrying
equipment, examine the current welght of the soldier’s
load, the carrying of equipment by duty positions, and how
the load could best be dlstributed and carrled.23

The astudy made several lnteresting observatlons,
among them were: the advent of nylon material, in lleu of
cotton web, Iln the construction of load bearlng equipment
reduced the soldler’s locad by an average of 36% when dry--
even more when wet; reductions ln welght In one part of
the load tend to be offaset by gains in another part
(especlally by adding more ammunition); inexperlenced
solcdlers inltlally tend to carry too much when left to
decide for themwmelves; and finally that peacetime maneuvers
cannot replicate the energy draln that fear creates in
combat , 24

The 1973 study uses anthropometric data from the
1966 survey (indicating that the average soldier welgheda
166 pounds) but goes further to state that basing load

planning on this figure is lnadequate because up to 50% of
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